A best evidence topic in cardiac surgery was written according to a structured protocol. The question addressed was whether it is safe to cut the temporary epicardial pacing wires (TEPWs) flush with the patient's skin surface prior to discharge. Altogether 105 relevant papers were identified of which 13 case reports represented the best evidence to answer the question. The author, journal, date, country of publication, complications, the culprit TEPW and relevant outcomes are tabulated. All case reports demonstrated a wide spectrum of complications. Complications from a retained TEPW mainly arise after a long dormant period. A recent case report has demonstrated the herniation of intra-abdominal contents through a diaphragmatic defect created by the abandoned epicardial pacing wires after a few decades. In multiple case reports, the migration of TEPW was the culprit of serious complications. In two case reports, the TEPWs attached to the right chambers of the heart had migrated to the pulmonary artery via the right atrium and then the right ventricle. In one case report, a similar migration of the right ventricular TEPW to the right ventricular outflow track was observed. The TEPW migration was not limited to the right side of the heart, as in one case report the right atrial TEPW had migrated to the right carotid artery via the ascending aorta. A distant extravascular migration of TEPWs to the skin surface and intraperitoneal and pelvic cavities has also been reported. Retained TEPWs have also been reported to inflict complications locally. One case report has shown a large right-sided para-cardiac mass caused by a right atrial TEPW. In two other case reports, the bronchocutaneous fistula, lobar consolidation and bronchiectasis were the manifestations of a retained TEPW. We conclude that the retention of TEPW after cardiac surgery is not necessarily safe and may cause severe complications. We recommend that TEPWs should be completely removed when possible. If TEPWs are retained, this should be appropriately documented and the surgeon should be mindful of this when the patient presents with complications postoperatively.
INTRODUCTION
A best evidence topic was constructed according to a structured protocol, which is comprehensively described in the ICVTS [1] .
CLINICAL SCENARIO
You are having difficulty removing a temporary epicardial pacing wire (TEPW) on a patient 4 days after coronary artery bypass graft surgery (CABG), as there is some resistance and you are not too keen to pull harder. You contact the surgeon who put the wires in and he says that he had to put in a few extra sutures into the right atrium and he may have included the pacing wire in one of the sutures. He tells you to be brave and just pull harder, but you would rather cut the wire flush with the skin and leave it in situ. You resolve to check for the safety of your approach. representing the best evidence on this topic and summarized in Table 1 .
THREE-PART QUESTION
[
COMMENTS
Dysrhythmia post-cardiac surgery occurs frequently [2] . Haemodynamic instability secondary to such dysrhythmias can be prevented by attaching the TEPWs to the heart chambers intra-operatively [2] . TEPWs are generally clipped or sutured to the atria and/or the ventricles at the conclusion of surgery. However, the removal of TEPWs has been associated with catastrophic complications such as laceration to the coronary grafts (especially venous grafts), the atria and/or the ventricles leading to significant morbidity and mortality [3, 4] . Generally, TEPWs can be removed postoperatively by gentle traction. Alternatively, they can be cut flush with the skin so that the residual wire retracts into the tissue. It has been reported that traction removal may be associated with cardiac arrhythmias [5] . The delayed complications associated with the retained epicardial pacing wires have been previously observed and reported by Hodam and Starr [6] . From our review, the range of complications associated with retained TEPWs varied from minor complications, e.g. localized cutaneous abscess and fistula formation to major complications, e.g. the distant migration of the TEPWs and the development of infective endocarditis requiring reoperation leading to significant morbidity and often mortality.
Benson et al. [7] reported diaphragmatic herniation of the intra-abdominal contents into the thoracic cavity secondary to a diaphragmatic defect caused by a retained TEPW. Kapoor et al. [8] reported significant mediastinal haematoma formation compressing the right atrium in an anticoagulated patient as late as 12 weeks postoperatively due to a retained TEPW. In a case report by Worth et al. [9] , the migration of a retained TEPW into the right ventricle and then to the left pulmonary artery has been observed. Sheikh et al. [10] reported the migration of a TEPW through the tricuspid valve (TV) leading to severe tricuspid regurgitation. The patient required surgery to remove the wire and TV repair. Sakellaridis et al. [11] reported a case of a bronchocutaneous fistula following CABG caused by a retained TEPW requiring intravenous antibiotics therapy, wound debridement and removal of the TEPW. Horng et al. [12] published a case of a male patient with unremitting dyspnoea 6 years post-CABG secondary to a migrated TEPW to the right upper lobe of the lung causing consolidation. The patient required thoracotomy to remove the wire. Juchem et al. [13] reported a case of infective endocarditis 2 years post-mitral valve replacement (MVR). The cause was identified as a retained TEPW requiring open-heart surgery to remove the wire and perform aortic valve replacement (AVR) accompanied by MVR. In a case report Garcia-Bengochea et al. [14] reported that the pacing wires and the generator have migrated to the abdominal cavity leading to small bowel obstruction requiring laparotomy. Meier et al. [15] reported a case of cardiac arrest induced by ventricular tachycardia (VT) due to a migrated TEPW that had been inserted 3 years previously at a CABG operation. Matwiyoff et al. [16] reported a case of a lower sternal pustule formation due to an underlying TEPW requiring wound excision and extraction of the wire. Gentry et al. [17] reported a case of migrating TEPW to the right lower lobe bronchus 1 year after CABG requiring bronchoscopy and extraction. Korompai et al. [18] reported an extreme case of migration of a retained TEPW to the pelvis in a 31-year old man leading to an unremitting perineal pain 6 years post-AVR leading to laparotomy. Mansur et al. [19] published a case of a 45-year old patient who presented with severe sepsis due to dura mater valve endocarditis 2 years post-MVR. The cause was identified as a retained TEPW requiring resternotomy. The patient died peri-operatively.
CONCLUSION
Retained TEPWs can present with various and often vague signs and symptoms that may present decades postoperatively and may lead to significant morbidity and further surgery. We recommend that any retained TEPWs should be documented in the patients' notes prior to their discharge and the surgeon should be mindful of retained TEPWs when patients present with any postoperative complication. We acknowledge that the extraction of TEPWs may not always be possible. However, taking the above-mentioned complications into account, it is imperative that TEPWs are completely removed when no longer needed.
CLINICAL BOTTOM LINE
The routine retention of TEPWs by cutting them flush with the skin is not recommended.
